We have found three new LBV candidates in the star-forming galaxy NGC 4736. They show typical well-known LBV spectra, broad and strong hydrogen lines, He i lines, many Fe ii lines, and forbidden [Fe ii] and [Fe iii]. Using archival Hubble Space Telescope and ground-based telescope data, we have estimated the bolometric magnitudes of these objects from -8.4 to -11.5, temperatures, and reddening. Source NGC 4736 1 (M V = −10.2 ± 0.1 mag) demonstrated variability between 2005 and 2018 as ∆V ≈ 1.1 mag and ∆B ≈ 0.82 mag, the object belongs to LBV stars. NGC 4736 2 (M V < −8.6 mag) shows P Cyg profiles and its spectrum has changed from 2015 to 2018. The brightness variability of NGC 4736 2 is ∆V ≈ 0.5 mag and ∆B ≈ 0.4 mag. In NGC 4736 3 (M V = −8.2 ± 0.2 mag), we found strong nebular lines, broad wings of hydrogen; the brightness variation is only ≈ 0.2 mag. Therefore, the last two objects may reside to LBV candidates.
INTRODUCTION
Luminous blue variables (LBVs) are bright massive stars at one of their final evolutionary phases (Humphreys & Davidson 1994) . This evolutionary phase is characterized by a high mass-loss rate due to a stellar wind and also by matter ejection in a strong brightness. Many LBVs are surrounded by compact circumstellar envelopes of different morphology (Nota et al. 1995; Weis 2001 ) that originate during the brightness increase.
LBV stars show a strong spectral and photometric variability of different amplitudes at time scales of months and years (van Genderen 2001) . When star brightness in the visual range reaches its maximum, the photosphere temperature falls down to 7000-8000 K (cold state). Here the observed spectrum is similar to those of F stars (Massey et al. 2007) . With a decrease of the apparent brightness, the temperature of a star can reach more than 35000 K (Clark et al. 2005 ) (hot state). In this state, the LBV have WNLh-starlike spectra.
It is known that massive O stars with the masses M > 40M (Maeder 1996) can pass the LBV phase, after which they enter the late WR-star phase of the nitrogen E-mail: solovyeva@sao.ru sequence (WNL).There are less luminous LBVs with initial masses ∼ 25 − 40M that can become red supergiants (Humphreys et al. 2016 ). However, in many studies of the last decade (Gal-Yam & Leonard 2009; Kotak & Vink 2006; Groh et al. 2013) , it is supposed that LBVs can be immediate supernovae progenitors.
Currently, only a small number of LBV stars are known which makes objects of this type unique. The search for LBVs in our Galaxy is a difficult task due to high extinction in the galactic plane and not good the distance measurements. However, modern IR studies have made it possible to increase the number of known LBV stars and similar objects in our Galaxy (Clark et al. 2003; Gvaramadze et al. 2010a,b) . The search for LBV-like objects in nearby galaxies is also of great interest, since the distances to them are determined reliably.
Initially, the LBV stars were searched for by their photometric and spectral variability in optics (Hubble & Sandage 1953) . It took tens of years to detect the variability, so other methods have been proposed. For example, searching for SS433-like objects from spectroscopic data (Fabrika & Sholukhova 1995; Calzetti et al. 1995) which are really similar to the spectra of LBV stars in a hot state , and also conducting the UV observations (Massey et al. 1996) . The basic method is searching from the Hα emissions associated with blue stars (Valeev et al. 2009; Sholukhova et al. 1997; Valeev et al. 2010) . Besides LBV stars, there are a lot of similar objects such as B[e] supergiants (Fabrika et al. 2005; Sholukhova et al. 2015) , Fe ii emission line stars, warm supergiants, hot supergiants, yellow supergiants (Humphreys et al. 2017) .
In this work, we have also looked at the presence of Hα emissions in blue point-like star objects. To search for objects of interest, we have chosen the NGC 4736 galaxy with face-on orientation and the distance of m − M = 28.31 ± 0.08 (Tully et al. 2013 ).
TARGET SELECTION
For preliminary search we used archival HST images obtained with ACS, WFPC2, and WFC3 cameras with broadband and narrowband (F656N, F657N and F658N ) filters. The criterion was: a source should be point-like and bright in all the filters. We have found three LBV candidates (Fig.1 
OBSERVATIONS AND RESULTS
We analysed the spectral and photometric variability of these three sources. The optical spectra were obtained with the 6-m BTA telescope in 2014-2018 using the SCOR-PIO optical reducer within the range of 4000-5700Å and 5700-7500Å, the resolution was 5.3Å. Object NGC 4736 1 was observed on January 3, 2014 (VPHG1200R) and on January 18, 2015 (VPHG1200G). Object NGC 4736 2 was observed on January 3, 2014 (VPHG1200R), January 18, 2015 (VPHG1200G) and February 18, 2018 . The spectra of NGC 4736 3 were taken on January 3, 2014 (VPHG1200R) and on March 31, 2017. In all three targets the seeing was from 1.2 to 1.6 . Spectroscopic data reduction was carried out with the LONG context in the MIDAS using standard algorithm. An extraction of the spectra have been done with the SPEXTRA package (Sarkisyan et al. 2017 ) developed for long-slit 2D spectra in crowded stellar fields.
The photometric data have been obtained with the 1-m Zeiss-1000 and 6-m BTA telescope of Special Astrophysical Observatory of RAS and also with the 2.5-m telescope of the Caucasian Mountain Observatory of SAI MSU. Moreover, we have used archival data of the ground-based telescopes (KPNO 2.1-m, JKT, Palomar 60-inch) and the HST data. Observation dates, instruments, filters and magnitudes are given in Table 1 . We conducted the primary photometric data reduction in the MIDAS environment. Measurements of apparent magnitudes were done by the aperture photometry method using 11-22 selected reference stars with the APPHOT package in the IRAF. To reduce the obtained magnitudes into the standard Johnson-Cousins system, the PySynphot package was used.
NGC 4736 1
The object NGC 4736 1 is located in the crowded field. The bright star is located about 0.64 from the target (Fig.1 a) and its brightness is about 1 mag less than NGC 4736 1. Other stars are significantly weaker. The ground-based telescopes cannot resolve them. Therefore, for each groundbased observation, we measured the total flux of all the stars falling into the given aperture (aperture radii were from 0.75 to 1.3 depending on the seeing in a particular observation) and then separated out contribution of the target and other stars within this aperture using HST images. To do this, we obtained both the total flux and the target flux (by measuring in small 3-pixel aperture and applying aperture corrections) in the same aperture of HST images and calculated the contribution of other stars. Using this contribution and total fluxes and assuming the constancy of the field stars, we found the target flux in the ground-based images.
The total flux errors are in the range 0.07 − 0.16 mag (the apertures 0.75 -1.3 ), and after excluding the contribution of the field stars the target magnitudes and errors are in Table 1 , and in Fig. 2 .
Despite a low accuracy of the magnitude determination (Fig. 2, top) , the brightness of NGC 4736 1 shows clear downtrend. Variations of the brightness reach ∆V ≈ 1.1 mag and ∆B ≈ 0.8 2mag in the V and B bands respectively. It is obvious that such a strong brightness changes, and can not be explained either by the calibration errors or by the errors associated with stellar flux estimation.
In Fig. 2 we show the B-V colour versus the brightness variation in the B and V bands and its approximation by a quadratic polynomial. The dependence is B −V = −0.442(B − 19.0) 2 + 0.326(B − 19.0) + 0.123 (Fig. 2, middle) (Fig.2, bottom) . That yields χ 2 /do f = 0.48 and χ 2 /do f = 0.26 with degree of freedom do f = 2. This kind of dependence is characteristic of the well-known LBV star V532 (Romano star) in M33 (Sholukhova et al. (2011) , Fig.3 ). This supports the fact that the temperature of the stellar photosphere increases with its brightness decrease.
The observed He i lines are pronounced with the temperature about 20 kK (and decrease to 15 kK and 25 kK). The Fe ii lines have a maximum intensity when temperature is about 15 kK, and they decrease to 10 and 20 kK. Therefore, we have estimated the photosphere temperature of NGC 4736 1 T = 18 ± 3 kK. Based on the intrinsic colour (B − V) 0 for supergiants (Fitzgerald 1970; Straizys & Kuriliene 1981) we have estimated the photosphere temperature from HST data as 17 ± 3 kK (dereddened colour (B − V) 0 = −0.14 ± 0.04). This estimate is consistent with temperature from spectral lines.
In addition to broad components of the Hα, Hβ, Hγ, and Hδ lines, in the NGC 4736 1 (Fig. 3, middle and the bolometric magnitude M bol = −11.5 ± 0.5 mag. The bolometric luminosity of the candidate NGC 4736 1 is about log(L bol /L ) ≈ 6.5±0.2, that is comparable to those of η Car (Cox et al. 1995) . The NGC 4736 1 spectrum, its bolometric luminosity, and also a considerable brightness variability (∆V ≈ 1.1 mag and ∆B ≈ 0.82 mag) allow us to claim that NGC 4736 1 is the LBV star.
NGC 4736 2
In the blue spectrum (Fig. 3 a, bottom) we observe He i lines with P Cyg profiles and numerous Fe ii lines. Hβ and Hα lines (Fig. 4(b) ) demonstrate the hidden P Cyg profiles. A large number of forbidden iron lines [Fe ii], [Fe iii] indicate the outflow of the stellar matter as a powerful wind. The He i lines (4921, 5015) also show the P Cyg profile. In the spectrum obtained in 2018 (Fig. 4) , the spectral line variability was found, the Balmer lines noticeably broadened and the blue wing of the lines became less evident. Moreover, the brightness decrease in the V band was ∆V ≈ 0.2 mag during the period from 2015 to 2018.
Generally, NGC 4736 2 blue spectrum is similar to this of NGC 4736 1, but Fe ii lines are stronger than the same lines in NGC 4736 1. Therefore, we estimated NGC 4736 2 photosphere temperature as 15 ± 3kK. There is no nebula associated with NGC 4736 2, so we could not estimate the reddening Av. Therefore we estimated only lower limits of the absolute and bolometric magnitudes as M V < −8.6 mag and M bol < −10.0 mag, respectively. With given estimates of temperature of the photosphere, we obtained estimate of the bolometric luminosity of NGC 4736 2 log(L bol /L ) > 5.9.
Using the data obtained with the 6-m BTA telescope in 2014 and 2018, the brightness variations of the candidate NGC 4736 2 (Fig. 1 b) can be estimated as ∆B ≈ 0.4 mag in the B band and ∆V ≈ 0.5 mag in the V band. Such brightness variations are not enough to classify NGC 4736 2 as an LBV, so it remains in the status of the candidate. Using the flux ratios of the hydrogen nebular lines Hδ/H β and Hγ/H β, we estimated the reddening A V = 0.47± 0.21 mag. We determined the absolute and bolometric magnitudes as M V = −8.2 ± 0.2 mag and M bol = −8.4 ± 0.4 mag, respectively. The obtained estimates of the photosphere temperature and reddening made it possible to estimate the bolometric luminosity of the object log(L bol /L ) ≈ 5.3 ± 0.2.
Brightness variability of the candidate NGC 4736 3 (Fig. 1 c) is inconsiderable and reaches 0.2 mag in the B and V filters. However, we need a better spectrum and photometry, when the variability will appear. The candidate NGC 4736 3 is LBV-like according to both its spectrum and bolometric luminosity. However, the insufficiency of photometric data leaves NGC 4736 3 in the status of the LBV candidate.
DISCUSSION AND CONCLUSIONS
All the LBV candidates that we have studied, have the spectra similar to the spectra of the known LBVs. This is evident from the presence of broad hydrogen lines, He i lines, numerous iron Fe ii, [Fe ii], [Fe iii] emission lines. Their bolometric luminosities are also typical of stars of this type, the luminosities of NGC 4736 1, NGC 4736 2, and NGC 4736 3 are of the order of log(L bol /L ) ≈ 6.5 ± 0.2, log(L bol /L ) > 5.9, and log(L bol /L ) ≈ 5.3 ± 0.2, respectively.
The candidate NGC 4736 2 shows the spectral lines with the P Cyg profile and some spectral and photometric variability (∆V ≈ 0.5 mag, ∆B ≈ 0.4 mag). Such a small variation does not allow us to classify NGC 4736 2, so it remains in the status of the LBV candidate.
The object NGC 4736 1 shows a significant brightness variation, the difference between the extrema of the light curve were ∆V ≈ 1.1 mag and ∆B ≈ 0.82 mag in both bands. Based on its spectrum typical of the LBV, the characteristic bolometric luminosity and considerable brightness variations, we conclude that NGC 4736 1 is actually the LBV star. More accurate estimating of the temperature of the stars, their bolometric luminosities and searching for their variability, require further observations and more detailed analysis of the available data. 
